Signal transducer and activator of transcription 3 is a key regulator of keratinocyte survival and proliferation following UV irradiation.
UVB irradiation of signal transducer and activator of transcription 3 (Stat3)-deficient keratinocytes resulted in a high incidence of apoptosis compared with controls. Conversely, forced expression of Stat3 desensitized keratinocytes to UVB-induced apoptosis. Upon UVB exposure, keratinocyte Stat3 was rapidly dephosphorylated, followed by decreases of both Stat3 mRNA and protein levels in a p53-independent manner. Vanadate treatment reversed the UVB-induced down-regulation of Stat3 and generation of apoptotic keratinocytes, suggesting the involvement of a tyrosine phosphatase. Furthermore, Stat3 was required for UVB-induced proliferation of follicular keratinocytes, leading to epidermal thickening. Finally, constitutive activation of Stat3 was observed in UVB-induced squamous cell carcinomas of either mice or human origin. These data suggest that Stat3 is required for survival and proliferation of keratinocytes following UVB exposure and that Stat3 is tightly regulated as part of a novel protective mechanism against UVB-induced skin cancer.